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and, so far as it goes, a sound, criticism of certain false or 
inadequate views of the world. Schopenhauer claimed to 
be the true follower of Kant, and when he is speaking of 
“ the world as Idea,” we find ourselves on the general 
ground of the modern philosophical criticism which dates 
from Kant. Schopenhauer certainly neglects much that 
is valuable in Kant, and presents other elements super¬ 
ficially ; but, perhaps for that very reason, he may be 
useful as a populariser of thoughts which, in one shape or 
another, it is essential for the modem world to master. 
We need only note here his insistence on the complete 
relativity of subject and object—a relativity which, of 
course, excludes the possibility of any causal relation be¬ 
tween them—and his criticism of the ideas of space, time, 
and matter, leading him to the conclusion that the world 
of objects exists as a system of complete relativity, in 
which no individual objects can claim any reality except 
what consists in their necessary relation to one another. 
Any one reading these and similar passages must acknow¬ 
ledge that, where his doctrines are otherwise sound, 
Schopenhauer’s clear and incisive style makes him an 
admirable interpreter. Andrew Seth 


OUR BOOK SHELF 

Cours de Miniralogie. A. De Lapparent. (Paris: 

Savy, 1883.) 

Mineralogy was the father of Geology; but the son has 
for many years in this country shown great want of 
respect to his parent, A very large proportion of our 
geologists are extraordinarily ignorant of mineralogy. To 
them as well as to those who have not so seriously 
neglected that branch of science we recommend a perusal 
of the work before us. The object of its distinguished 
author (who has already rescued French Geology from 
the charge of possessing no modern text-book of native 
origin) is in the first place to simplify as much as possible 
the teaching of rational crystallography, as established by 
the works of Bravais and completed by Mallard, so as to 
bring it within the comprehension of all earnest students 
of minerals and rocks; and in the second place to put 
geologists in possession of the knowledge which they must 
acquire if they would apply themselves with any satisfac¬ 
tion and profit to the study of the microscopic structure 
of rocks. 

The volume is divided into three parts. In the first of 
these, entitled Geometric Crystallography, M. De Lapparent 
states the laws of crystalline symmetry and shows in detail 
the forms of which each system is composed, these forms 
being rigorously classed and deduced from each other 
according to the method of Bravais. Tables and stereo¬ 
graphic perspective diagrams are added. 

The second part, or Physical Crystallography , is devoted 
to the explanation of the physical, and especially the 
optical, properties of crystallised matter. It concludes 
with an analysis of the different crystalline groups, with 
which, following Mallard, the author connects the phe¬ 
nomena of isomorphism and dimorphism. 

The object of the third part is the Description of the 
Principal Mineral Species. The author adopts a system 
of classification which is entirely new, and which might 
be called the geological system of mineralogy, because it 
is based upon the part which each species plays in the 
composition of the earth’s crust. From this point of 
view 7 minerals are divided into four great classes:—(1) 
silicates or elements of the fundamental rocks. (2) 
Elements of mineral veins. (3) Metallic minerals. (4) 
Combustible minerals. 

The work consists of 550 pages, with 519 figures 


inserted in the text, a chromolithographed plate, and 
an index comprising 3500 names, from which a knowledge 
can be obtained of all terms employed in mineralogy. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsiblefor opinions expressed, 
by kis correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance eaten 
of communications containing interesting and novel factsl\ 

The Remarkable Sunsets 

The remarkable and beautiful atmospheric phenomena which 
within the last four or five months have so powerfully attracted 
attention in all parts of the world, made their appearance here 
about the same time that they did in England and on the con¬ 
tinent of Europe. It is true that as early as October 14, 1883, 
something similar was noticed at Santa Barbara, about 280 
miles south-east of this place ; but the characteristic phenomena 
were not observed here and at other positions on the coast of 
California until after the middle of November, 1883. I first 
observed it on the evening of November 24, when it presented 
a very striking appearance. That afternoon the sky had been 
overcast with dark clouds, and the south-east wind had brought 
a slight rainfall. Towards sunset a bright portion of sky ap¬ 
peared at the western horizon, extending to an altitude of about 
10", while the dark hood of clouds enveloped the remainder of 
the celestial vault. At 6 p.m. the lurid redness (almost angry) 
of the western horizon attracted universal attention ; it had the 
appearance of a sky illuminate'd by an immense conflagration. 
Doubtless the effect was heightened by the contrast with the 
dark canopy of clouds. Similar appearances, more or less con¬ 
spicuous, presented themselves during the remaining days of 
November, and in a less striking manner (when the weather was 
favourable) during the month of December, both after sunset 
and before sunrise. At a quarter past six on the morning of 
November 29 the eastern sky emitted such a brilliant ruddy 
light as to arrest my attention by the peculiar red illumination 
of the window-curtain of my bedroom. On looking out, the 
whole eastern sky was seen to be drenched in gorgeous red. 
During the month of January, 1884, the “upper-glows” (as 
Miss Ley appropriately designates them) became much less 
conspicuous. 

At the period when the phenomena, were most conspicuous, 
the atmosphere during the day was not perfectly clear, although 
the sunlight was not obscured to any considerable extent :—there 
was always observed a thin veil of fleecy clouds covering the 
heavens, and a whitish glare manifested itself about the sun, 
extending to a distance of about 20° or 25° from his centre. It 
is evident that the suspended matter producing these phenomena 
must have been above the region of the loftiest cirri, for ordinary 
changes of weather and disturbances in the atmosphere did not 
modify the appearances. 

But the manifestations presented by the sky seem to have been 
so nearly identical in all parts of the globe, that detailed descrip¬ 
tions of them, as exhibited here, are unnecessary. It was, 
however, evident that the phenomena were less pronounced on 
this coast than they were in many other countries. This was 
indicated by the fact that, wherever the phenomena were suffi¬ 
ciently developed, the sun during the day was encircled by more 
or less distinct coloured halos or coronce ; whereas at this place 
it amounted to nothing more than a whitish glare about that 
luminary. The Rev. S. E. Bishop writes me from Honolulu, 
that these chromatic circles around the sun were constantly 
observed in all of the Hawaiian Islands from September 3 to 
December 15, 1883 ; and I notice that they were observed in 
England as frequent accompaniments of the upper-glows. 

While the large size of these coloured circles might (as I have 
indicated in a letter to Science) seem to connect them with the 
well-known ice-crystal halos of 22° radius, yet I am disposed 
to regard this chromatic feature of the phenomenon as mainly 
due to the diffractive action of the impalpable dust-particles 
suspended in the lofty supra-cirri regions of the atmosphere. 
Nevertheless, inasmuch as the experiments of M. Coulier and 
Mr. John Aitken show that the presence of dust-particles in the 
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air as nuclei is essential to the condensation of aqueous vapour, 
it is by no means i nprobable that ice may be associated with 
these phenomena. For, as these lofty regions mus^, even within 
the tropics, be far above the plane constituting the lower 
boundary of the term of perpetual congelation, the condensed 
vapour must necessarily assume the form of aggregations of ice 
around these nuclei. Hence the diffractive coronae may be 
associated with imperfectly developed ice-crystal halos. 

It seems to me scarcely necessary to invoke—as Mr. Rowell 
has done (Nature, vol. xxix. p. 251)—the repulsive agency of 
electricity to account for the persistent suspension of the volcanic 
dust, even in these regions of rarefied air. If the attenuation be 
sufficiently great, there will t>2 no sensible subsidence of the 
dust-particles. Faraday found that even metallic gold, when 
minutely divided, required months to subside when suspended in 
water; and some forms of ins dude mineral matter remain 
suspended in water for an almost indefinite period. Now, the 
dust-particles constituting the nuclei of condensation for fogs and 
clouds are absolutely ultra-microscopic in smallness ; hence their 
suspension, even in rarefied air, may be prolon ;ed almost inde¬ 
finitely. Moreover, it is possible that air may possess some 
degree of viscosity; in which case the indefinitely attenuated 
dust-particles might have no tendency to subside, and could only 
be removed from the atmosphere by those meteorological 
agencies,—such as the condensation of vapour,—which tend to 
augment their size. 

Mr. D. Wetterhan (Nature, vol. xxix. p. 250) refers to Mr. 
Kesselmeyer’s hypothesis of the atmospheric origin of meteorites 
put forth some twenty years ago, which ascribes them to the 
condensation of metallic and other vapours issued from vol¬ 
canoes. If I a n not mistaken this hypothesis was advanced by 
Biot near the beginning of the present century. The high 
velocities of meteorites is overwhelmingly fatal to their terrestrial 
origin. John Le Conte 

Berkeley, California, February 1 


The recent sunsets were nearly or quite as remarkable in the 
Rocky Mountain region as they were in Europe, and the 
phenomena were very similar. There was the same peculiar 
fire-red after-glow continuing for two hours after sunset, &c. 
These unusual appearances began to attract attention soon after 
the middle of November. They were most brilliant during the 
last week of November, but continued at intervals until early in 
Tanuary. The carefully kept meteorological record of Prof. 
F. H. Loud, of Colorado College, shows that the atmospheric 
pressure varied considerably during the latter part of November, 
but there was no apparent accompanying change in the after-glow. 
The sunrises were also quite brilliant, but less so than the sunsets. 
Late in November I began to observe the wide chromatic belt 
which surrounded the sun, and at midday usually reached from 
near the sun to the horizon. Somewhat similar appearances 
and chromatic halos are not uncommon here, and it was not until 
after several weeks of comparison of colours that I became con¬ 
vinced that the tints seen around the sun during the time of the 
remarkable sunsets were somewhat different from those ordinarily 
seen. By degrees the brick, or fire-red, and other abnormal 
tints of the twilight hours have given place to the ordinary 
prismatic colours, and a similar but less marked change could be 
seen in the colours observed near the sun during the daytime. 
These day colours were brightest when the sky was overcast 
with thin clouds or filmy cirri, though plainly visible when there 
was no cloud to be seen. The prevailing day tint is usually a 
peculiar dull purple, but during the time of the red after-glow 
the common colour was duller, more like a yellowish brick-dust. 

Colorado College, February 8 G. H. Stone 


“Probable Nature of the Internal Symmetry of Crystals” 

T In reply to the important criticisms offered by Herr L. Sohncke 
on my new theory published in Nature of December 20 and 27, 
1883 (pp. 186 and 205)— 

Taking first those relating to the geometry of the subject; 
the following explains why only the five symmetrical arrange¬ 
ments of points in space described in my paper are taken as the 
basis of the theory. 

If it is the case that, prior to the act of crystallisation, the 
chemical atoms of a body fall into some symmetrical arrange¬ 
ment, it is natural to suppose that they do so through some 


influence they exert on one another—such, for example, as mutual 
repulsion—and that a similar influence is exerted by each atom 
of the same kind on atoms around it. And if this be so, there 
will be no stable equilibrium of the forces thus exerted until the 
atoms are very evenly distributed throughout the space allotted to 
them. 

Now although, as Herr Sohncke has shown, there is a large 
variety of symmetrical arrangements of points in space in which 
the points are disposed around every one point of the system'in 
precisely the same manner as around every other, it would 
appear that only four of these regular systems, the first four 
described in my paper, signally fulfil the requirement of even 
distribution, these four systems being distinguished from all the 
rest by the property that, if the nearest points grouped around any 
point of either of these four systems are joinedthe solid thus out¬ 
lined has its edges all equal. 

And further, although the fifth system described in my paper 
is not one of Herr Sohncke’s regular systems, its points are 
more evenly distributed through space than those of any of these 
systems except the four just referred to. In this system the 
property is found that either lines joining the nearest points 
around any point of the system, or lines joining the next nearest, 
in all cases outline a solid whose edges are all equal. 

As the five systems I have in my paper too vaguely distin¬ 
guished as “very symmetrical” thus stand alone, and moreover, 
if my views are adopted, they appear to be adequate to all cases 
of crystallisation, I still incline to think that the chemical atoms 
of bodies about to crystallise always have one or other of these 
five kinds of symmetrical arrangement, If I am wrong in this, 
and some other symmetrical arrangements are admissible, the 
general lines of the new theory will not however be affected. 

Next, as to the bearing of the theory on chemical valency and 
the usual conception of a chemical molecule, it may be remarked 
that, while there is no clear knowledge of the nature of the union 
between the different sorts of atoms in a compound by which to 
test the new theory, this theory appears to receive support from 
the phenomenon of electrolysis. For the fact that one ion is 
liberated at one pole, the other at the other, while no apparent 
alteration takes place in the fluid between the poles , goes to show 
that any particular atom can change its partners without dissolving 
the chemical ties subsisting between the several atoms of the 
compound, and thus favours the view that similar atoms equally 
near to a particular atom are similarly related to it. 

As to my supposition that the expansion, or contraction, 
occurring in the act of crystallisation, is due to the increased or 
diminished repulsion exerted by some only of the atoms of a body 
on surrounding atoms, it is, perhaps, interesting to notice that if 
this conception could be extended to the gaseous state, and 
the expansion to the state of gas of any compound attributed 
to the agency of certain atoms in each molecule, or ideal unit, to 
the exclusion of the rest, the simple relations found subsisting 
between the volumes of compounds and the volumes of their 
uncombined constituents might in this way be accounted for :— 
Thus the fact that aqueous vapour has a volume two-thirds that 
of the added volumes of the hydrogen and oxygen of which it is 
composed would be explained if all the gaseous expansion of this 
compound is due to the hydrogen atoms only. 

Muswell Hill Wm, Barlow 


“ Mental Evolution in Animals” 

Mr. Faraday does not seem to have quite understood one 
point in my comment on his letter. I said that whether the 
action of the skate was accidental or designed, “in either case, 
under the conditions, and more especially the ‘attitude’ de¬ 
scribed, seizure of the food at the proper moment can only be 
ascribed to the sense of smell.” When we remember the form 
of a skate, it is certain that, under the conditions described, the 
animal could not see the approaching food, and therefore Mr. 
Faraday’s illustration from the cricketer would only hold if the 
cricketer continued to hit the ball after he had been blindfolded. 

I do not care to continue this discussion ; but I may say that 
as the glass wall of a tank is not an object upon the solidity of 
which a skate would be likely to calculate, and as the sense of 
smell in this animal is so highly developed that it might easily 
give rise to “the appearance of co-ordination” described, I still 
think that the incident was probably accidental. Any other 
piece of food happening to approach the mouth would no doubt 
have been seized in just the same way. 

George J. Romanes 
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